Libraries embarked on a comprehensive project to document and review the Libraries' serials and electronic resources workflow with the goals of introducing greater efficiency, clarity, and simplicity into processes across the serials unit and of increasing training opportunities for department-wide understanding of the serials lifecycle. This paper examines the method used to observe and collect information about serials and electronic resources work, the process of synthesizing that information into a graphical representation of the serials lifecycle, and the workflow analysis undertaken to introduce improved serials processes. The value of the project is demonstrated through a discussion of efforts for workflow education, analysis, and improvement at the NCSU Libraries directly instigated by review of the process documentation by technical services staff members. Serials Review 2009; 35:242-252. 
While there are many definitions of workflow, Wikipedia offers one of the simplest, most useful, and, at the same time, most challenging definitions as it relates to the processing of serials and electronic resources. Wikipedia defines workflow as "a model to represent real work for further assessment, e.g., for describing a reliably repeatable sequence of operations." 1 As those who manage serials and electronic resources know well, the difficulty in defining that type of workflow rests precisely with the two words reliably repeatable. While many functions indeed fall into predictable patterns and processes, picking those patterns out of the mess of troubleshooting, problem solving, and crisis management that is the hallmark of serials work can be a challenge.
In an effort to gain a handle on the elements that make up core serials workflow and to understand how staffing resources are appropriately and efficiently allocated amongst those elements, the Metadata & Cataloging Department at the North Carolina State University (NCSU) Libraries has endeavored to define the reliably repeatable processes that make up its serials and electronic resources workflow by engaging in an intensive three-stage process designed to discover and evaluate how work really gets done. The project included a staff shadowing process to gather onthe-job data about how serials and electronic processes are completed, a workflow mapping phase to create easy-to-understand graphical representations of these processes, and a workflow analysis phase to review and revise the processes for greater efficiency and clarity. The direct observation of the shadowing process and the visual nature of the workflow maps facilitated the goal of conducting a close examination of NCSU's serials and electronic resources processes with an eye towards identifying unnecessary handoff points, eliminating duplication of effort, and correcting tasks performed erroneously or not at all.
Background
The need for a workflow analysis project at the NCSU Libraries was identified as a result of staffing changes in the Metadata & Cataloging Department, along with a strong desire from upper administration to explore potential for greater efficiency in serials operations across technical services. The serials librarian and several experienced support staff members left the department during 2007 and 2008, taking with them comprehensive, highlevel knowledge of how serials were managed both in Metadata & Cataloging and across the Libraries. While the department has a training curriculum for cataloging that relies heavily on resources and documentation from the Serials Cataloging Cooperative Training Program (SCCTP) 2 and is complemented by local policies and procedures, this curriculum focuses primarily on cataloging knowledge rather than overall technical services workflow. Most staff members had a strong foundation in cataloging practice and knew how to complete the specific procedures that were part of their job descriptions. They had not, however, been at the Libraries long enough to have developed a broad understanding of serials workflow, and no specific training activities addressed this topic. Staff members knew specific pieces of the workflow puzzle, but not how those pieces fit together within the department or within the Libraries' other serials areas, especially Acquisitions. In light of this situation, management recognized a need for staff across departments to conceptualize the whole serials lifecycle in order to effectively carry out and improve daily workflow and deal with unusual situations when they arose. The genesis of the project was spurred by the arrival of two new staff members in Metadata & Cataloging. In July 2007, Kristen Blake joined the department halftime as a NCSU Libraries Fellow, a program for new library school graduates; and in September 2007 Erin Stalberg arrived as the new department head. Almost immediately, the two began discussions about how best to integrate Blake into the department and take advantage of her energy and skill set. Concurrently, as Stalberg began an environmental scan of the cataloging and metadata activities at the Libraries, she heard repeatedly both from the Continuing and Electronic Resources section supervisor and from upper administration that the serials workflows were in need of analysis. While Blake did not yet have the cataloging experience to immediately take on the leadership the serials section needed, her desire to learn, along with her additional halftime role in the Acquisitions Department, made her an ideal candidate to explore serials workflow from a fresh perspective.
In part, the shadowing and workflow mapping project began simply as a way for two new staff members in Metadata & Cataloging to define the existing serials workflow at NCSU before proposing next steps. Before work began, however, it became clear that any serials workflow exploration could be more effective if it were formalized and turned into a project that would fulfill the Libraries' need for foundational knowledge and critical analysis of key processes. Together Blake and Stalberg turned their individual goals into a collaborative project to broadly document and evaluate the workflow of the serials lifecycle at the NCSU Libraries. The resulting project was made up of three parts: first, documenting existing workflows by direct observation, or shadowing, of each member of Metadata & Cataloging's Continuing and Electronic Resources Unit; second, developing graphical representations of workflow using flowchart language, to identify inefficiencies, inconsistencies, holes in responsibility, and tangled, overly complex, or problematic processes; and, third, reviewing of the diagrams with the staff to clarify processes and create a strategy for improvement. This article will describe the process of planning and implementing each phase of the workflow analysis project at the NCSU Libraries with the goal of offering practical advice to librarians interested in workflow and efficiency analyses for their institutions. The intention is not to share a perfectly efficient workflow with readers. A perfect workflow does not exist. Serials workflows vary greatly across institutions, heavily depending on the organizational dynamics of technical services and the associated staffing models, along with the composition of the collection. The NCSU Libraries is working towards a clearer, efficient workflow based on the knowledge they now have and the resources available. They are also working towards ensuring that the training curriculum includes significant orientation to the workflows across departments and encourages staff to be always seeking opportunities for process simplification. The purpose of this article is to examine one way an institution may analyze its workflow (whatever their organizational structure, dynamics, or collections) and identify inefficiencies, gaps, and entanglements in a fashion that is structured, documented, and data driven.
Literature Review
The three discrete procedures that made up the serials shadowing and workflow analysis project at the NCSU Libraries-shadowing, workflow mapping, and workflow analysis-are addressed to differing degrees in the library literature. Shadowing is the process by which a trainee or researcher closely observes the work of an experienced employee over a period of time. The goals of shadowing can be twofold. In an educational context, it is commonly used to introduce a new or potential employee to the work of an organization. Edwin L. Herr and A.G. Watts exemplify this use as they describe the benefits of shadowing for youths preparing to enter the job market. 3 Under other circumstances, shadowing can be used as a management technique to familiarize employees with the overall work of a department or unit. 4 Professionals in finance, health care, and law have written about the benefits of shadowing in this context, which include increased awareness of what a particular employee does, how departments interrelate, and the nuances of an organization's culture. 5 It is in the second sense of the term that the NCSU Libraries sought to apply the principles of shadowing to its workflow analysis initiative. Sources outside the library sphere make up the majority of documented methodologies related to the shadowing process. Herminia Shermont and Jane M. Murphy 6 provide some basic recommendations for implementing a shadowing program in an educational context, including securing the support of staff and managers and planning ahead by choosing days when relevant work will be done. Gloria Young and Amanda Kahn 7 echo many of these recommendations as they discuss the technique from an organizational perspective, also stressing the importance of asking questions, taking notes, and following up the shadowing experience with documentation. They put a practical spin on the process as they describe the use of their techniques to document the organizational roles and knowledge of twenty staff members about to retire from a government office. Seonaidh McDonald 8 takes a more rigorous, analytical approach, based on a review of shadowing methodologies used in organizational research. He lays out specific techniques common to most shadowing experiences, including the preparation of questions by the shadower, encouragement of running commentary by the shadowee, and the taking of thorough and continuous field notes. He also discusses the benefits of and problems of shadowing as a methodology. Positive outcomes of shadowing include access to detailed, holistic data often difficult to articulate by other methods. Drawbacks include securing buy in from the individuals being shadowed, managing massive amounts of observational data, and the physically and emotionally draining nature of the process. The library literature does not take much notice of shadowing, and then only in its educational context. Jenny Cefai et al. 9 describe the creation of a shadowing program at a British university library to support staff learning and development. While this project was aimed at providing opportunities for staff members to learn about the roles of others at the library for personal benefit, its goals and recommendations lend insight to any shadowing project. The philosophy behind the project asserts that watching someone in a different job at work will increase knowledge and empathy across staff members and encourage career exploration. For the process to be successful, communication is essential. Shadower and shadowee should make their goals and expectations known, and the shadower should come prepared with questions and keep notes on what occurs during the session. Shadowing in its organizational context has not yet been documented in the library literature. Workflow mapping-the creation of a graphical representation of a process using a standard flowchart language-has long been an accepted tool for understanding and improving organizational processes. The creation of these diagrams benefits managers and staff by illustrating how the various elements of a process fit Me and My Shadow: Observation, Documentation, and Analysis of Serials and Electronic Resources Workflow Volume 35, Number 4, 2009 together. The creation of flowcharts also serves as a useful exercise, as it encourages analysis of weaknesses in the workflow and serves as a starting point for proposing more effective processes. 10 Libraries have embraced workflow maps as a management tool for decades. A 1968 article by C.D. Gull is one of the first to propose the "logical flow chart" as a method to discover and solve problems of organization and job performance. These early workflow maps use the same set of standard symbols as most current diagrams.
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Current literature reveals many articles that describe the use of tools such as flowcharts and process maps for evaluating library processes, specifically serials and electronic resources workflows. Generally, these articles discuss both workflow mapping and analysis together as components of large reorganization and redesign projects. Jan Hayes and Maureen Sullivan, 12 writing about a work redesign project among a group of small libraries, stress highlevel recommendations, such as the importance of engaging staff members in the workflow mapping process to tap their intimate knowledge of daily tasks and insights into how those tasks might be improved. The authors describe how their organization created design teams composed of staff from several departments, which then met and created process maps using combined expertise. They also mention their design teams' sensitivities to the reactions of their coworkers as they presented their findings in regularly scheduled or special meetings. They do not, however, directly address how these concerns were handled. Paoshan Yue and Rick Anderson 13 dig a bit deeper into process specifics as they describe the mapping of their institution's e-resources workflow by a group of cataloging and serials staff members. The group met every other week to lay out the tasks that made up their workflow, using the workflow model provided by the Digital Library Federations' Electronic Resources Management Initiative (DLF ERMI) as a template. After each meeting, a serials staff member turned the discussion into a flowchart using Microsoft's Visio software. Once the chart was completed, it was shared with staff members, and several months later a survey was sent out to collect information about staff satisfaction with the project. In another redesign project, Cheryl Martin 14 presents a similar approach to brainstorming and flowcharting by a group of librarians and staff directly involved in the processes being mapped. Once the group had charted a process together, each member individually worked through the final product to ensure that it matched the real work being done. Martin emphasizes that sharing the final document with managers and staff required tact and diplomacy. Managers were consulted first and given the opportunity to suggest changes to the content and wording of the document before it was shared more widely. This strategy resulted in a workflow analysis project that promoted positive change rather than criticism. Karen E. Greever and Debra K. Andreadis lay out a slightly different approach, relating their libraries' use of consultants in a project to merge the technical services departments of two college libraries. Project consultants were hired to interview technical service staff members in a group setting, as well as meet with them individually in the areas where they worked. Together with a library task force, the consultants generated an analysis of workflow, including a process map. 15 This project, with its use of one-on-one interviews in native workspaces, comes closest to matching the shadowing process used at the NCSU Libraries. Shadowing, workflow mapping, and workflow analysis each have been established to some degree in library practice. Shadowing has been used in libraries primarily as an educational tool, but principles of good practice that stress communication and preparation remain constant when it is used as an information gathering tool. Workflow maps have long been accepted as an effective strategy for documenting and visualizing library processes, especially in technical services and serials departments. Workflow analysis is almost always accomplished through discussion and review among groups of managers and requires tact and sensitivity to maintain a positive environment.
The Shadowing Process
While the literature in the library field and other disciplines helped inform some aspects of the shadowing process at NCSU, no published methodology described the use of shadowing as a methodology for the collection of information about a library's organizational process. The shadowing procedure described below includes some elements drawn from published methodologies for shadowing in libraries and other professions, but most elements were developed specifically to meet the needs of the NCSU Metadata & Cataloging Department.
The decision to use shadowing as a starting point for modeling workflow evolved in response to the sheer amount of knowledge the librarians in Metadata & Cataloging would need to acquire to effectively analyze all of the processes related to the serials and electronic resources lifecycle. Other methods for gathering information, such as conducting short interviews and reviewing documentation, had been attempted previously, but proved insufficient to fully understand the work being done. It was determined that, to gain the level of insight required, much more time would need to be spent with each staff member, not just in conversation but in observation of specific processes as they occurred. Designing and carrying out a shadowing project that would provide deep immersion into the work of the department was a challenge that involved significant commitments to preparation, shadowing sessions, and follow-up documentation and evaluation.
Though the goal of the shadowing project was to observe the workflow of the Continuing and Electronic Resources Unit in an organic setting, a good deal of planning was needed before any actual shadowing could be done. Here, the shadowing literature provided several useful suggestions for shadowing preparation. Documenting expectations about the processes that needed attention ahead of time proved an important starting point for the project. The serials and electronic resources lifecycle was the chief concern, and, therefore, observation of processes related to that workflow was deemed essential. Key components of this lifecycle included processing new orders, establishing electronic access, creating bibliographic descriptions and, later, handling bibliographic changes and ceased and cancelled titles. Especially important was knowledge of how work related to these processes moved between Acquisitions and Metadata & Cataloging and which staff members were involved in making handoffs between the two departments. In addition to serials-related tasks, the Continuing and Electronic Resources unit also participates in a number of monographic processes and determining the number and nature of these processes was identified as another important aspect of the project. To organize expectations, the librarians working on the project came up with rough lists of workflows to observe and recommended that staff members structure their workweek so that they would have examples of those types of work ready when their shadowing session arrived. This groundwork helped prevent major processes from being overlooked during the course of the project.
In the weeks leading up to the start of shadowing, it was also beneficial to keep a list of workflow-related questions that arose in the course of the department's work and meetings. When, for example, were journals barcoded and who barcoded them? How were continuations and analyzed serials processed differently? What documentation was included when staff members passed work back and forth between departments? An especially intriguing question involved a group of materials known as "the red truck items," cryptically named for some long-forgotten location. What defined these materials, how were they processed, and had anyone in the serials unit been around long enough to remember the origin of their name? Throughout the shadowing sessions, staff members were asked these and other questions, and their answers recorded and checked against the work of other staff members to identify variations. Keeping up this list of questions proved a valuable tool for tracking the nitty-gritty details of the serials workflow.
Another essential component of the preparatory work was getting staff members ready for the shadowing experience. Understandably, no one in the unit was excited about spending the day with someone watching her every move. The fact that the shadower would be a librarian, while all of those being shadowed were paraprofessional staff members, complicated matters by introducing an element of perceived judgment into the proceedings. This source of tension was not addressed in the literature, as most shadowing takes place between two individuals who have each volunteered for the experience. In this situation, NCSU had to come up with customized ways to promote shadowing as a positive experience.
The shadowing concept was introduced in a unit meeting several weeks before the start of the project to let people get used to the idea of being watched while they worked. To alleviate some of the anxiety that staff members felt in anticipation of the project, stress was placed on its observational nature, emphasizing that there was no component of evaluation. Another common concern among the staff was that the shadower would be bored by seeing the same tasks performed over and over by multiple people. To assuage this worry, staff was encouraged to focus on the goals of the project and the status of the project's leaders as new librarians with a lot to learn; Blake and Stalberg respected their staff's expertise and were prepared to learn from it. Finally, a standing invitation for questions and conversation about the project remained open throughout the duration and staff members were encouraged to voice concerns and suggestions about shadowing throughout the period when the sessions were taking place.
Planning and scheduling the shadowing sessions themselves was the last component to fall into place. Each unit member would be shadowed by a librarian for one eight-hour workday. With seven members of the unit to be shadowed, the process necessarily required a substantial commitment on the part of the librarian doing the shadowing. Blake, in her role as an NCSU Libraries Fellow, was assigned the role of shadower for all of the sessions because the open nature of her fellowship allowed her opportunities for exploration and time to spend on projects. Initially, one shadowing session per week was set up during November and December 2007 and January 2008. Accounting for holidays and the occasional rescheduled session, the shadowing process spanned eleven weeks.
While Blake did not have any experience with direct observation techniques, a review of the literature and discussions with department managers and staff suggested some guidelines for the shadowing sessions. Questions and conversation between shadower and shadowee would be encouraged. The shadower would follow the shadowee everywhere during working hours, including to confer with other unit members or to visit other departments. The shadowing sessions would not be used to comment on errors or inconsistencies, although the shadower could provide advice and guidance if it was requested. The possibility of a unit member performing work extremely poorly in the presence of the shadower was not seriously considered, as shadowing tends to prompt those being shadowed to work productively. As expected, poor work performance was not a problem, and the shadowing sessions were cordial throughout.
Shadowing Outcomes
The outcomes of shadowing were twofold. The shadowing experience itself resulted in greater familiarity with the nature of the Metadata & Cataloging department and its work structure for librarians and support staff. Shadowing also produced a large collection of data that successfully met the goals of the project and provided a foundation for the mapping analysis components that would take place later on.
Each shadowing session took place at the desk of the staff member being shadowed. Throughout the day the shadower watched the staff member at work, accompanied her when she left her desk to confer with other staff members or transport materials, and took careful notes throughout each process. The shadower also encouraged the staff member being shadowed to talk through each task she worked on, especially as it was being done for the first time during a session. This narration technique helped the shadower better grasp the work being done and highlighted problems and unusual circumstances as they came up. It also gave the person being shadowed some direction, making the situation less awkward. The shadower came prepared with the notes about tasks and questions developed prior to the session and used them to bring up questions and concerns at appropriate times. Each staff member's morning visit to the book room, for example, provided the perfect context to inquire about the red truck items sitting on a shelf that was clearly not red. Toward the end of the day, the shadower ran through these notes to ask any remaining questions and make sure that nothing important had been missed.
The shadowing experience challenged all the participants. The extent of the unit's work and the long hours spent almost entirely in the company of another person at times made the shadowing sessions feel long and taxing. For the shadower, the sessions could easily veer toward information overload and attempting to document and digest huge amounts of new information proved a tiring assignment. Frequent breaks were indispensable to give both participants a chance to clear their heads, as well as some breathing space over the course of a long day. On the positive side, the shadowing sessions served as a kind of bonding experience that accelerated the development of more familiar relationships between the shadowing librarian and staff members and helped create an environment where questions, concerns, and suggestions could be shared more freely.
After the project was complete, a feedback session with staff members confirmed that shadowing had been a tough but beneficial process. While everyone felt that the sessions were long and a bit stressful, several staff members remarked that the process was not as bad as they thought it would be, a statement considered a compliment in light of the many worries expressed before the project started. Among the rewards that staff members named as outcomes of the shadowing project were the opportunity it gave them to think about their daily responsibilities and the emphasis it placed on the collaborative nature of cataloging work.
In another situation unique to the NCSU shadowing project, staff used the feedback session as an opportunity to voice concerns about the ambiguous nature of serials work and expressed hope that the workflow mapping project would bring some clarity to their perceptions of workflow within Metadata & Cataloging and between other departments. In most traditional shadowing situations, the shadower's goal is purely to learn, and he or she is not expected to solve all of the problems observed during the sessions. Efforts were made to reassure the staff that the questions raised through shadowing would be addressed, thus casting the process as one that would benefit both managers and staff.
From the librarians' perspectives, the shadowing sessions provided a matchless opportunity for Metadata & Cataloging's librarians to observe a breadth and depth of cataloging work. Rather than hearing a process described or reading a piece of written documentation, the shadower observed the bulk of the unit's workflows in real time, with staff members' narrative descriptions of the work and individual variations contributing to a fuller understanding of how things got done.
The processes observed included much of the core serials work initially identified, including lifecycle components like new serial processing, serials title maintenance, continuation and standing order processing, electronic access maintenance, and even some original cataloging of electronic resources. Staff members also demonstrated many monographic cataloging and database maintenance processes, filling in the big picture of the work of the unit with respect to the department as a whole. Watching the same task performed several times by each member of the unit allowed the shadower to fully absorb key processes, and the wide range of job duties shared by the unit's staff provided opportunities to see many less common procedures-from planning a large serial clean-up project to visiting the Dumpster® to dispose of damaged materials that had been withdrawn.
The information uncovered about the so-called red truck items exemplifies the benefits of the shadowing process. Staff members provided several different explanations for what defined red truck items. They were described as "serials," "continuations," and "serials that bypass the current periodicals area." Each of these answers had elements of truth, as closer examination of the red truck items revealed that they were a hodgepodge of serial items (annuals, yearbooks, and prebound volumes of current periodicals) which were sent straight to the stacks. No single procedure applied to all red truck items, yet most staff members were adept at processing the items even if they could not explain why they were grouped together. When asked about the origins of the red truck moniker, most staff had heard or guessed that the name came from the former home of these types of materials and accepted it simply as shorthand for a certain group of items. Throughout the shadowing process, the red truck items, named for a location now obsolete and long forgotten, emerged as a metaphor for the kinds of issues the project hoped to identify: lingering, out-of-date practices that obscured information and hampered efficiency.
In addition to quantitative documentation of how individual processes worked, the shadowing experience also illuminated staff members' attitudes toward their work, revealed problem-solving strategies, and highlighted areas of ambiguity. Some staff members expressed dissatisfaction with the ever-changing nature of serials and the sometimes uneven balance between their serials work and work done to lend support to the department's other units. All members of the unit demonstrated a proclivity toward group problem solving as they faced a lack of librarian leadership and big picture training. Members of the department from within and outside of the serials unit acted as repositories of institutional knowledge in place of formalized documentation. The shadowing sessions also served as a conduit for unit members to express their concerns about procedures that needed streamlining and responsibilities that might be better suited to a librarian role. These observations made it clear that the results of the shadowing project would be wide-ranging. In addition to creating flowcharts and identifying inefficiencies, the department would also need to focus on creating a practical vision for the work of the unit, documenting decisions and procedures, and keeping lines of communication open.
The Workflow Mapping Process
Once shadowing was complete, the next phase of the project was to convert the information generated by the sessions into a set of diagrams that would be useful for Metadata & Cataloging, both as a reliable source of information about workflow and as a starting point for the creation of efficient processes best suited to the Libraries' staffing model and resources. The mapping process included the selection of tools to create the workflow diagrams, the setting of policies and guidelines to ensure consistency in design, and the construction of the diagrams themselves.
The workflow diagrams were created using Microsoft's Visio software and standard flowcharting symbols (see figure 1) . The diagrams needed to be simple and have a consistent structure. The standard flowchart language is designed to meet those goals. Many library-related workflow projects, including the work done by Yue and Anderson 16 and DLF ERMI, have used these basic symbols, making them a proven and widely recognized language for the visual display of workflow. Visio complements the flowchart language well, as it contains templates for each of the standard shapes within a drag-and-drop interface and integrates well with other Microsoft Office programs. Constructing the workflow diagrams involved more than simply matching symbols to the actions seen during the shadowing sessions. Decisions needed to be made about how much and what types of information the diagrams would show. Rather than detail each and every aspect of how an item was processed, workflow maps were designed with a high-level view of department processes in mind. They would focus on identifying the events that began and ended a workflow, the handoffs between staff within Metadata & Cataloging and across departments, and areas where obsolete or poorly designed processes reduced the quality and efficiency of work.
In the world of serials, determining the boundaries of a process can be a daunting task because each step of the serials workflow seems to spawn endless follow up and maintenance tasks. The starting point for the NCSU Libraries' serials lifecycle was determined to be the selection of a new resource in the collection management department, reflecting the institutional belief that the intellectual consideration and selection of a title is the starting point in the serials and e-resources lifecycle. The workflow illustrations then moved through a basic description of the Acquisitions Department's role in the process (based on Blake's part-time assignment in Acquisitions and interviews she had previously done with Acquisitions' staff members) and focused chiefly on what happened to a resource once a request for cataloging action had come into the department. Determining an end point was more difficult, as many maintenance processessuch as claiming, replacing, and binding-had not been observed firsthand because they were outside the original scope of the project. For the time being, the diagrams left off with general serials maintenance, such as check-in, processing bibliographic changes, updates to holdings, and correction of catalog errors, all of which take place between Acquisitions and Metadata & Cataloging. Processes that went beyond the basic maintenance stage were acknowledged with placeholders.
To illustrate handoffs, a color code was devised for each type of staff member who worked with serials. Each department was assigned a color family with variations on that color to signify staff, students, and librarians (figure 2). Thus, when viewing the charts, a subtle shift from dark to light blue would indicate a handoff within Metadata & Cataloging, for instance between a unit supervisor and staff member, while a more obvious shift from orange to blue illustrated work being passed from between departments.
Finally, it was necessary to acknowledge that representing every step of the serials and e-resources workflow was simply not possible, short of painting the diagrams on the side of a building. To keep the size manageable, self-contained processes were normally limited to a single rectangular symbol, even if those processes were comprised of many steps. This policy emphasized decision points and dictated that a long process performed uninterrupted by a single staff member was usually represented only as one step. Ironically, it also meant that some of the most complex and skilled work done in the department was reduced to a single block. One rectangular process block, for example, read "Create original catalog record." Rather than reducing the value of such tasks, however, this practice helped raise awareness of processes that worked. No one in the department needed to be told how to create a MARC record for a serial. What was important to know was where that serial came from and where it would go when it was done.
The above parameters were used to create diagrams for several workflows. The monographic cataloging processes shared by the serials unit served as a useful starting point, as they tended to be 
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better established and more self-contained than serials, making them easier to define and map ( figure 3 ). The creation of these early diagrams also prompted the development of a review and revision process that would become integral to the outcome of the project. After a diagram was created, Blake and Stalberg together reviewed each part of the workflow step-by-step, raising questions, noting points of confusion, and talking through functions that were hard to depict graphically. After these review sessions, they revised the diagrams, ran through them again, and then made them available via the departmental wiki for staff to view and offer comments. Staff members, however, did not take advantage of the wiki as a space for comments and contributions, and the presentation of new diagrams throughout the rest of the project was done during face-to-face at unit meetings, which proved to be more successful. Documentation continued to be posted for reference, but the wiki did not emerge as a hub for discussion and revision. When it came time for the main event, the serials and eresources lifecycle diagram, the same design principles were employed, though modified slightly to account for greater complexity. The serials lifecycle's length required it to span several pages, and circular connector symbols were used to lead readers from one part of the process to the next. The diagram was parsed into multiple pages based on logical process distinctions, including selection and ordering; establishing access points and creating bibliographic descriptions; and maintenance. The basic flowcharting rules had to be bent here and there, chiefly to accommodate the complexities of serials work. In some cases, a rectangular process block did not lead to a single next step, but instead spawned two or three separate processes that occurred simultaneously. To represent such processes, multiple arrows emanated from the same block, as well as parallel processing lines, to illustrate these concurrent flows. The path of a serial with print and electronic versions, for example, splits into two separate workflows once the order has been placed, as each version will become available at a different time and be processed on its own (figure 4). These multiple pathways more fully expressed the nonlinear nature of serials work.
The Workflow Analysis Process
Once an initial draft of the serials diagram was complete, an intensive review process began, based on the earlier process used to vet the monographic cataloging diagrams and uniquely developed for NCSU's needs. First, Blake and Stalberg met on a weekly basis for an initial review of the serials diagram. During these meetings, they walked through the diagrams step by step, identifying errors, questions, and places where visual clarity could be improved. The revisions that came out of this process fell across a wide spectrum of complexity. They ranged from small details, such as whether or not Acquisitions staff members ever download records from OCLC before sending a new serial to Metadata & Cataloging, to big picture distinctions, such as whether the workflows for print and electronic items should be considered separately or together. To make the corrections necessitated by these review sessions, it was often necessary to return to the serials staff to clarify or correct uncertain steps in the process. Blake also revamped the diagram several times, trying out different layouts and breakdowns until a version both accurate and aesthetically pleasing emerged.
For a new department head and a new librarian, the initial review sessions turned out to be one of the most valuable and satisfying aspects of the workflow analysis project. The construction and review of the diagrams provided much needed education in the serials and electronic resources workflow of the Metadata & Cataloging Department, as well as an opportunity for close analysis and brainstorming. The earlier stages of observation and flowcharting were crucial in the development of ideas and these sessions to talk over the results helped bring to light information about processes the departments was currently using, as well as insight about what could make those processes better. The ideas that came from these sessions included revamping processes that were inefficient or illogical, reassigning work being done at the wrong level, and even changing personal views of the serials lifecycle.
After the diagrams had passed through the initial review sessions, they were reviewed again by a larger group that included Blake, Stalberg, and all of the serials librarians and supervisors in the Metadata & Cataloging and Acquisitions departments. The purpose of these meetings was to verify the parts of the diagrams that fell outside Metadata & Cataloging's jurisdiction, as well as to promote awareness and support of the project. During these meetings, the participants again walked through each step of the serials diagram together. Acquisitions staff members were able to provide a lot of helpful information about their own processes, which led to further revisions and expansions of the diagram. These discussions also took on a different character as they came to focus on the interaction between Metadata & Cataloging and Acquisitions staffs throughout the course of the serials lifecycle. The efficacy of these meetings in bringing about changes and improvements to the workflow diagrams demonstrates the value of the three-stage process used by NCSU. Despite its benefits, shadowing alone was not enough to correctly capture every nuance of the serials workflow. The additional checks provided by creating and reviewing the diagrams led to a stronger, more accurate project in the end.
The large meetings were hugely beneficial to the project, providing a deeper knowledge and a broader critique. They allowed key stakeholders in the Libraries' serials operations to examine how processes were really being done, raise and resolve points of confusion, and identify and discuss areas where changes were needed. Discussions of responsibilities and performance are always sensitive and require tact. The fact that the two principle leaders of the analysis project were both new staff members with a sincere desire to learn helped promote a tone of discovery and improvement rather than criticism or blame based on past incidents. The environment of openness and exploration in which the meetings were conducted was also a boon to the discussion of often sensitive topics, such as the assignment of responsibility between two departments carrying out similar functions.
After each of the small and large group meetings, the serials diagram was revised, sometimes extensively. Some processes, such as establishing electronic access to and cataloging a new title, were collapsed onto a single page, while others, such as the postorder lifecycle of print and electronic resources, were separated. An additional process, license negotiation, was added based on Blake's responsibilities in the Acquisitions Department. After much discussion, the group arrived at a working version, which is broken down into six parts: overview, order processing, license negotiation, print serials processing, electronic serials processing, and print title maintenance. Placeholders have been added to the overview and throughout the document to identify additional processes that should be documented in the near future, including claiming and replacing periodicals, binding, and electronic serials maintenance.
The resulting electronic resources workflow diagrams represent the NCSU Libraries' current processes for handling much of the serials lifecycle. They are far from perfect and subject to constant change, but they provide a much needed basis for workflow education and analysis in both the Metadata & Cataloging and Acquisitions departments. Within the scope of the workflow analysis project, the documents provide a clear, graphical representation of serials and electronic resources processes, making them easier to review, evaluate, and revise. The documents have also proved useful in other areas of technical services management. New staff members are provided with a copy of the document to help orient them to NCSU Libraries' serials workflow. Managers also use the diagrams as a foundation for refresher exercises in staff meetings and to encourage staff to think about their work in a broader technical services context.
To view the full set of serials and electronic resources diagrams, visit: http://repository.lib.ncsu.edu/publications/handle/ 1840.2/2258.
Workflow Mapping and Analysis Outcomes
The benefits of workflow mapping and analysis emerged as improvements to the handling of the serials lifecycle, as well as other technical services processes, were identified. Questions that arose during the shadowing sessions were often an early alert that something was amiss, and the confusion surrounding a troubled process usually arose again later in an area of the workflow diagram that was particularly hard to draw correctly. The group review sessions further helped to confirm the existence of problems and provided a ready source of ideas for improvement. Some examples of the types of workflow issues identified included processes performed inconsistently, areas where responsibility was not clear, ineffective handoff and communication points, and legacy practices that no longer made sense in light of current workflows.
Inconsistency in the way that individual staff members carried out certain processes proved to be a common source of inefficiency and confusion in Metadata & Cataloging. One example of such a situation was the cataloging of individually analyzed series titles, known locally as "CatSeps." During the shadowing process, it became clear that not all staff members were managing the CatSeps that included electronic components the same way. Some staff members thought it was their responsibility to locate the URL for electronic access and include it in the bibliographic record at the initial point of cataloging. Others included the electronic access point only if it was already in the OCLC record they downloaded. Yet another group assumed that electronic component cataloging for CatSeps was being still done separately as part of a (now defunct) student project to add electronic access for series post-cataloging and thus ignored the electronic component completely. This workflow could not be drawn graphically at all during the first attempts at mapping because a consistent workflow just did not exist. Cataloging of CatSeps with electronic components was a prime candidate for revision and a decision to add electronic access during the initial cataloging process was made and announced to the department. In this case, inconsistent behaviors, each with some foundation in past practice, were leading to electronic access to many book series falling through the cracks.
Lack of clarity regarding departmental responsibilities was also a common problem. Over the last several years, for instance, the library had seen changes of responsibility for maintenance of its link resolver's knowledgebase. Over the course of the last year, the Serials Librarian in the Acquisitions Department moved to Metadata & Cataloging and brought her responsibility for the knowledgebase across departments. Because of this situation, staff in both departments had received varying degrees of training in using the link resolver to establish access points. During the shadowing process, Blake learned that, while Metadata & Cataloging staff members were technically responsible for establishing a new access point in the link resolver, often someone in Acquisitions had already done so. Metadata & Cataloging staff members could never be certain if they needed to work with the link resolver when cataloging a new serial title, leading to either duplicate efforts or titles falling through the cracks. The large group meetings offered an opportunity for managers from both departments to definitively assign responsibility, ensuring that the process was carried out correctly without expending unnecessary time and labor.
Another gap in responsibility was the announcement of new access to electronic resources. The Libraries' collection managers had asked to be alerted when an electronic journal or database they had requested was active in the catalog and journal finder. Metadata & Cataloging had been notifying Collection Management via e-mail when access was complete for a new database, while Acquisitions had historically been responsible for announcements of new print serial subscriptions. But what about a new electronic journal? It was not until one of the large group meetings to look at the lifecycle diagram did that the hole in the workflow become evident. While a historical decision had been made that Metadata & Cataloging was assigned this responsibility, incomplete documentation had led to questions from both departments about who should be sending the notifications. The confusion that emerged during the review session prompted the Acquisitions and Metadata & Cataloging supervisors to compare documentation, logically review the workflow steps surrounding the notification process, and officially assign specific notification types to each department, ensuring that new resource notifications were sent out promptly and consistently.
Handoff points between staff members proved to be another workflow element that benefited strongly from review. Stalberg had heard from staff members during her orientation period that they believed they were passing materials from person to person too frequently. They were often require to pass off (or "pass up" in local parlance) materials when they had identified a problem that surpassed their training level, in addition to passing off materials for a particular task, for instance, series review or the establishment of access points in the link resolver. While in a large library the volume of materials and need for cross-training usually makes it impossible for one person to perform a process from start to finish, the need to keep handoffs to a minimum served as a guiding principle. Certainly, there is lost overhead any time a person needs to stop and hand off a process (especially if they need to write an accompanying note of explanation) and there is the "waiting" time for the item before the next person is able to attend to it. Examining handoff points was one of the explicit goals of the project, and instances where work was passed off was illustrated well in the workflow diagrams thanks to the color coding.
The shadowing and mapping processes demonstrated that handoffs were, in fact, a source of inefficiency. Some staff would complete all they could of a title to be cataloged and then pass it up to an individual with a higher level of training to finish off the one part of the task they were not trained to do. Others would stop the cataloging process as soon as they realized there was a problem needing additional attention, and the person receiving the handoff would have to ensure that the record was complete. The staff member receiving the handoff effectively had to check all parts of the cataloging process to evaluate what had been done. Then she could either finish it herself or return it to the original staff member to finish. This problem was relatively easy to resolve by setting expectations that all possible cataloging work would be completed before the handoff occurred.
The questions about which types of material needed to be handed off and whether those items needed to be returned to the person originally assigned them, however, were trickier. For many years the department was constricted by state classification schedules in determining which staff members could do certain types of cataloging activity. Much of the passing up, therefore, was related to state job descriptions. Fortunately, in 2007-2008, the state revised the classification schedules, making them more flexible. This change has allowed for revision of base competencies, and, over time, much less passing up should be required as all staff members become equipped to handle more types of materials and problems. Materials are still passed up for review for those in training and by anyone needing a second opinion or a question answered. It is important that these materials are then passed back to the initial staff member so she can learn from the situation.
The shadowing and analysis process also identified legacy practices that continue to linger but no longer have a place in the workflow. The red truck materials discussed earlier in this article provide an apt illustration of these types of practices. This group of standing orders, continuations, annuals, and other odd serials was named for the location where they were once stored. The location changed, but the name endured, obscuring the real nature of these materials. As a result of the workflow project, the character of the red truck materials was identified and the shelf where these were now stored renamed. While correcting language may not produce an immediately apparent gain in efficiency, imprecise language can be a missed training opportunity. The misnomer in question contributed to the inability of staff in Metadata & Cataloging to consider certain types of materials within their broader bibliographic context. For example, continuations are sometimes selected by collection managers and funded using monographic funds. They, therefore, are processed with other monographs and delivered to the cataloging department with groups of monographs. In the past, they were often (and intentionally) treated as monographs simply because they did not fit a mental model for any other type material. Assigning naming conventions that suggest a type of resource and its treatment encourages staff members to consider materials bibliographically, allowing the department to more easily and efficiently integrate all types of materials into defined processes.
In addition to identifying very specific, operations-level problems, the creation and review of the workflow diagrams affected thinking about philosophical changes taking place in Metadata & Cataloging and across the Libraries. The workflow project took place concurrently with other changes in the department and having access to an accurate workflow map allowed for more objective consideration of the strengths and benefits of these changes. The NCSU Libraries recently decided to change cataloging practice from the single record approach for electronic resources to the separate record approach, wherein each print and electronic version of a resource is cataloged on its own bibliographic record. This decision resulted from the increasing difficulty in maintaining print and electronic information on one record, along with new possibilities for display based on the FRBR model. Looking at this decision through the lens of the serials and electronic resources diagram has highlighted the reality that print and electronic counterparts of the same title do not need to follow the same workflow trajectory and, in fact, can be processed more efficiently if their paths are allowed to diverge. Rather than trying to coordinate the processing of a dual format resource so that its variants are entwined throughout the lifecycle, the workflow diagrams made it clear that once an order was placed, handling each component separately resulted in much great efficiency. In many cases, the print version of a title was being held up in the workflow by electronic access problems or the electronic version by slow arrival of the print issues. Now, as the Libraries move increasingly to an electronic-only purchasing model, focus can be placed on improving and prioritizing electronic resources processing as a unique workflow unbound from printfocused practices.
The workflow mapping process was also successful in bringing serials section staff together across Acquisitions and Metadata & Cataloging to understand the entire serials and electronic resources workflow from selection to access. Metadata & Cataloging staff members now have a better understanding of where a title is in its lifecycle when it reaches the department, and this knowledge positions them to diagnose problems that arise along the way. If Metadata & Cataloging needs to send a problem back to Acquisitions, the staff has a clearer understanding of the whole picture, including who will work with the item and what will be done. Managers of the Metadata & Cataloging and Acquisitions departments' serials section have instituted a regular joint meeting to address workflow challenges. Metadata & Cataloging is in a better place to assess difficulties in workflow and collaboratively achieve smoother, more efficient processing of materials across technical services.
Some Words of Advice
Based on experiences of planning and implementing this shadowing and workflow analysis project for the NCSU Libraries Metadata & Cataloging department, the following tips are intended to serve as a guide for librarians interested in doing similar work.
Know What You Are Getting Into
A comprehensive workflow analysis project requires a lot of time and energy. Make sure your library and staff are willing and able to invest an appropriate amount of librarian and staff time. The shadowing sessions alone will take several days, and there is plenty of planning to be done beforehand. The mapping stage is equally time intensive. Be prepared to have least one staff member who can devote time to creating, reviewing, and revising the diagrams. Between both stages, Blake spent an estimated total of 150 hours on this project over the course of a year. In the case of the shadowing sessions and the group review sessions, additional staff members in aggregate devoted nearly the same number of hours. Without that level of involvement, it would be impossible to produce such complete and accurate diagrams. You will definitely get out of this project what you put in.
Plan Ahead
Before beginning a workflow project, determine what your library, department, or section needs to learn about its workflow and where that information will come from. Do you want to document workflow for educational purposes? Do you want to make changes to specific areas? Do you want to improve general efficiency? Your goals will affect the level of granularity your project requires and the number of resources required to achieve that level. It is also important to plan for each phase of the project. Make sure to prepare for the shadowing sessions with documented questions and objectives, so you do not miss out on observing an important process. When it comes time to construct workflow diagrams, decide beforehand on the format, structure and level of detail you want so that your maps are consistent and accurate.
Communicate
Be as open as possible about your project. Make sure that staff members who will be observed understand the goals of shadowing and workflow documentation and let them know that the purpose of the project is not to judge individual work habits. Keep staff members informed throughout the whole process and provide opportunities for comment. Solicit feedback from other stakeholders, especially managers from other departments that participate in similar or connected processes. Conduct your discussions in open and honest ways, but be sensitive about appearing to criticize anyone's performance and policies. When approached openly and fairly, workflow analysis can be a wonderful tool for promoting a shared vision of library processes.
Be Sensitive
Realize that spending a whole day with a co-worker will be a stressful experience in some ways. Reiterate that you are looking for information, not making judgments. Ask as many questions as you can, and encourage the person you are shadowing to tell you about their work, voice their concerns, and share their successes. Try to lighten the pressure by getting to know the person you are shadowing. Take plenty of breaks.
Adapt
A workflow documentation project will no doubt be full of missed meetings, insufficient information, tangled workflows, and communication challenges. Be willing to reschedule, ask again, start your drawings from scratch, and explain your project more than once. Flexibility and persistence are key to achieving the results you want.
Conclusion
The workflow observation, mapping, and analysis project effort has afforded Metadata & Cataloging and the NCSU Libraries the ability to define serials and electronic resources workflows and to see these processes graphically and objectively. It achieved initial goals of giving two new employees in Metadata & Cataloging an in-depth understanding of the Libraries' serials and electronic resources workflow. The project exceeded that intent as it provided a tool for workflow analysis that continually enables staff members to engage in workflow review and improvement. This project also supported the institution's wider goals to achieve efficiencies in operations across the Libraries and has provided data to fuel discussions around both the management and the discovery of our collections. While the serials and electronic resources workflows will always be works in progress, this project has helped the Metadata & Cataloging Department get a firm start on improving these processes and has set a course more attuned to the benefits of striving for efficiency, clarity, simplicity, and training opportunities as part of the everyday work environment.
Notes

